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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a technique for removing catalytic 
elements from a semiconductor film containing silicon, while leaving the 
characteristic features of low-temperature process. 

SOLUTION: An amorphous film 203 containing silicon is formed on a glass 
substrate 201 and crystallized by use of catalytic elements. Subsequently, 
an impurity element which belongs to the group 15 is selectively introduced 
into the thus obtained crystalline silicon film to form gettering regions 
208 and 209 and a non-gettering region 210. Further, the catalytic elements 
in the silicon film are transferred to the gettering regions 208 and 209 by 
heat treatment. Through these gettering steps, there can be obtained a 
crystalline silicon film 211 with the catalytic elements being reduced in 
amount to a satisfactory extent. 
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Abstract (Basic): JP 10270363 A 

The method involves forming non-crystal semiconductor film (203) 
containing silicon on insulated surface of a glass substrate (201). The 
non-crystal semiconductor film is crystal I i sed by heating process. The 
crystallisation of the non- crystal semiconductor film is enhanced by 
using catalyst element. 

A gettering area (208,209) is formed adding impurity element 
belonging to group XV. The catalyst element in the silicon film is 
moved to the gettering area by heat processing at a specific 
temperature range. 

ADVANTAGE - Reduces catalyst element even at sufficient low 
concentration by gettering process. Provides semiconductor device with 
superior electrical property and high reliability. Offers easy removal 
of catalyst element by low temperature process. 
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-C(Bj*SixT^5ri:*sa»**ifco Sfcfc, FPM& 

v^fctiTPE (iKJ 5X10 17 atoras/cni 3 WT) t£;£Xig;®£ 

[0074] **3, rrx>#&Jh,fc~:y^/i'S*f± 160 

X200 mtfV*^ — ^^^'^9530^ m CO^ffl^r S I M 
60nn)Xfc S X20—30nra<Di£ $ X<£> ¥*&fl£) Srffl ^ T ^ 

So 

[0 0 7 5] «±£>«K, E17<£> 160X200 n m<Ds<$ 
K-tf^Xfi&MS«E30keV , K 

X fc S ^ £ /WS: L V ^ ^ ? ft*s5 s » fco 
[0 0 7 6] U^Lfc^fe, asligxa<7)^/U— T'y 

tM/u-'Xs' b£%ItLX, «ia«FlB<7)±RS:l0^nS] 
[0 0 7 7] 2fctc. *5lffl#t>tt^/7^S4E^»J»tt*3 

£600 *C 88#fB]fc:B£U K— ^^*fl=<zv*7*— * 
tcBirs^ffttSrli^fco 

[0 0 7 8] r. wXl2*Pj$mBE2:30keV fcH^U K— 
X4S: lXlO^ions/cra 2 , 5 X lO^ions/ciA 2X10*5 
ions/cn2-eaeitfca^^lte*«CO^-CH8 (A) - 

(C) ^ JfflK«E«:10keV UKU^U K-X*«: IX 
10 14 ions/cni 2 x 5 X lO^ions/cra 2 , 2 X 10 15 ions/cm 2 "C 
«*fc^<0«*fco^-CH8 (D) - (F) (c*-fo 

[0 0 7 9] m8 (A) - (C) ioitf (D) - (F) 
(C^-t^C, lOkeV (7)4&^4>30keVOi&^fc K-X**S 

JPiS®E30keV 0*f4="Ctt 2Xl0 1 5ions 
/cm2"C^±»C?Las*±U*< *ofc<DtC» U *Pii«ffi 
lOkeV 5X10 14 ions/cm2r*Kt-TL^*b^ 

[0 0 8 0] 7W)£^&< 4ot*<t7?«!!llfc 

t±i TPS* X{6«£ $ ixX ^ 5 r t ^5tlSX # 7t 0 
[0 0 8 1 ] reo*g***i:«>-Cia lo^7 7i:*t, 
Hlfcjsi^T, «W*ttP5c*0 K-X*-C*>9, Ifftttt: 



iI9XfoS 0 

[0 0 8 2] Hi ICtj^SHC, §l#"Ctt30keV GO^tC 
teP5ESi<0 K— X*£ 5X10ions/cro 2 <h LX fc* td$) 3 
X10 18 atoras/cra 3 <D— y >X iVl&gM LX ^ S '>fc < ' 
£ <b2X10 15 ions/cra 2 £) K— XftX^P-mtf S IMS 

ixfco 

[0 0 8 3] SBtefltoiffii^K-Xi-ettiaTIB* 
ttXttfci^ *«M#b«4-y^»*i: K-X*cz> 

[0 0 8 4] — 9WXf210keV <E>4§^K:f4 P5c*W 
K-Xf^>^< it 5X10l4ions/cm 2 <ti~fttf S IM 

[0 0 8 5] r^^t-lOkwV i:30keV tt^^^M 

5fcR£ixT^5o lOkeV (O AP X K— t° > ^ 

<, y v^jc*4--r5P5ESt^#v^fcfe-^fe5 t 

cQjp^S?r600 t: 8H*PA-efr5 tv^^*rtxg^o 
^fattS^Bi (F PM&ax?L^^^^^SM) 4:»Sfc 
It, ^JPiimJE30keV XK-XJIS: 2X1015 
ions/cra 2 «±£-rS, *lM4JPifi«JEl0keV T*K-Xi 
* 5xiol4i 0 ns/cm2jsXJii:-f-5w4:ds#4 Lv^ir^St 

[0 0 8 7] L^U^ast,, SBSBHi: L-caniS«Ea s 

So SfoX, a*"Ctt*P*«SElOkeV tK-Xift 5X 
iol4ions/c ra 2 «±ii-5wi:^*t0* U^*«=-e*S 

[00 8 8] 4*5lttfiS*0«»c, JSna«EislOkeV 
^ N K-Xi^ 5X10 14 ions/cra 2 W±XfeiX(i-^y/^ 

[0 0 8 9] TFT^ttlC^lP* 
#x./«C^u^ui:#*.XV^5=-^^r/w»S ( ixi()l8at 
oms/cm 3 «T) »c*-ee»S*SfcJe>lcH:. SfeJcfi^^ 

K-XSXPjc^S: K— tr^^i-^ii Sv^^fflSix 

So 

[0 0 9 0] i:5X *3BM#e>f±H:ttltIlki:LTy 
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9 (a) tev-yfv^ym^i&votLxv^zm^tcm 

^ i9 (B) li^n^ffl^fc^W^XT-foSo 
[0 0 9 1] ft**, K- f^&ttttJOilS&EaOkeV , 
K— XS 5X 10 14 ions/cm 2 i; L, f y 9 V S ? <T>1t&<r> 

[0 0 9 2] yyS:K-^Ufcia9 (A) 
fittsy^^tyy ^ y ^/SJlT 160X200 M 

zKn y£ K- fV^ LfcHI 9 (B) {C^-f^T- 

[0093] «±o^Kc, *«^*s^f y s/ * y 

[0 0 9 4] Ei±fc*Ufc*«M#bfc«t53l 

i/istc^T, y v^wfcftwM&gti&s 
ra^ t testis! <o-o<ds<7*— * as as 9 , p 55 

[0095] *«w#fc©n*-ett»tf»ii«^«irA^ 

ir ^ *s*as# tufcas , f&ta^n -t ;* Sr^a^-r t ^ 7 

T±RBi&£l3700 V (»^L<(1550 ~650 *C, ft*W 

fa±600 V) k-tzzttm* u\, 

[0 0 9 6] MS^Ii*^ii^^tt^81 

-^yh^llt^i, JblBliMBfrlH] (#*U<tt 4~ 
12B*|B], rt*Wfctt 8B*W) it5;iWiu>. 
[0 0 9 7] 600 t 8^n<9ADR«f3Sr«r«^ L 

^J££rl0keV t L, K-XJfc£ 5X 10l4atoms/cm3 W-h 

[0 0 9 8] -^-^/uS^^r lXlO^atonis/cniS 

«Ti;:-r6<DT-+#T-&Jxtf, K-XSli lXlO^ions 
/cni2«± (£?£L<tt: 5X10l3atoras/cm3 - 5X10l4 at 
oms/cni3 ) X+ft b^-?S.£hZ> 0 

[0 0 9 9] Gfeffiftl 2 ] **ft«t?l4«i(S« 1 i g& 

5^«-c*ftjt^««cjBt<o»*{b*fT5«S:ia 1 0 

W¥7-l30652#^«E*ro*tt« 2 1" 5 £ ft 

[0 10 0] *-f, 010 (A) {C&l^T, 3 0 1 14^/ 
7*g«T'£>9, ^W_h(CTH!l^3 0 2, mm50nm<D# 



SI5 3 0 s&Ntts. 

[0101] z<D®iMTmm'%m%*ic&^xuvft& 

U #iH3f3£Stl& 3 0 3 <7?§iaia?®fc:jii*vt£&#<£> 
^SrlOOppro (fii&g) •C-^^TLfc-s/y^^^ 

nmmcmm^- y tr^^m 3 0 6 &Mi&i-z a w 

10 (A) ) 

[0 1 0 2] Hi 0 (A) f£^-r:{£Ji;H#fcf>, gpfi# 
ffl^'t'-CeOO t, 8hrs«;to&*Q.Jl£fn\ ^BsK^IStJK 
3 0 3 SrfeJrft-ra, #£SS3&&3 0 3 W^a-fbli, 

ft) lCitfT-f-5, (010 (B) ) 
[0 10 3] ZcCtJ, w03*S*ikxa»cf£*.»f«-«4fc«: 

ft^wfeal w^-a-^-c?/«e 5 y ■> y 

[0 10 4] r^Bf, ttAfc&ttKti:, 

0 8 m&imxm) , ®«i«*aJatf*a»ofc«*3 

0 9 (^Aff^JK) ro=oro«*te5«R$jx5 0 /jj 
fc\ *il*«UCi5«ii-5eDtt«J**««3 0 8<D^T-fo 

[0 10 5] cWC, #bix/c^ B B B^tD^*M»C^L-T 
l— 1f-*Ol!BW«rt?5. wjxtCt 9«WE*«|J«3 0 8 
tt*Hlcttfitt#3fc#3ftfc*Att£*!t3 I0i4 

(EI 10 (C) ) 

[0106] v— f-^t<DmMimr Ltz<b. u-v 3 ^ h 

TM*Vio« **s, K-t°>^4=(4*lS#iJl IcfifoT 
^iS^asigSc^-fixtffi:^,, ^fc, ^w^^^yv^ 

Ut\ (U 10 (D) ) 

[0 10 7] *H^JT'(4^(D K-fc* ^xafcRFfc 
^)20W , APig^JElOkeV , K— Xft5X10l4ions/cra3-T? 
tT9, r<7DP5c^(73 K— f>^xat^«t •? Vy9 y >^ 

1*312, 3 i z&i.vp&tf*j9 y 3 1 4 as 

[0 10 8] P5c#©K-^^lSiS»TLfc?), ^ 
i/y. 3 11 ^r^LTiD^S^ff^, y 

* v ^?ffi$.3 1 4<nftmzmft-rz>-y>r>\s*^ f y 

*V^y&i$L3 12,31 Z(0^5\Z. (^(O^iC) & 
tb^-tirS. r. i LX--ytr/l<fe&<Di&m&tltz&y y? 

v^{fm®3 1 5imhtizr -(Hi o (e) > 
[0109] rout, Ap^AasiiHiSMKcseo-ciiifi 
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[0110] -t Lt, /*.9—=--syK-Z.'3X , f-"s9 V > 
^«3 12. 3 1 3 5r^it5Itt+»lc=^^i/ 
SSi4 5 (&j«$ixfcft^^->3 1 6 £#5. IW^. 
yy^U^fWES 1 2. 3 1 3 fcBS-rSfflfflWfe— 
ftKBfti-rSit^ffiUS (@io (F) ) 

[Olll] *ltlt«rolS4{b*«4:ffli'^*fi'. Hi 
0 (B) fc^fcafclfi^fcKW&tt******* 3 
0 8 11, rt»©=y^r/uai*iSiB:SS=y*-A'Sr«*HU*: 

[0 112] BP*?, lllfiWlfc^Lfcittftft^fikiU 
9, ^SH#raSrM< ^n-tr^Wfc-s'- 

[0113] cnjS0ij3] *sas«-cttN^+*/i'aT 

F T £ P ^ \ ^/uST F T SrtBHIWlCia^-ft'fr* C 

[0 1 14] Elll (A) 'tCJa^-C. llfi#7*g 
«. 12ttTttIBI. 13liNft*A-aTFTOfitt 
Jf, 1 4l4Pft^/HTFT©gttlT'fc5., f£tt« 

13, 1 4tt«*.tfH2 (F) 0|^-V2 12U 

[0 115] frlC, 7°7X^CVDfe*fc(iMj±^CV 

im.Wk \ szitm-fZo (mi i (a) ) 

[0 116] r/u5=-^AS:±^i:i-S^IUB 

M¥7-i353i8H§^ia*&o«*«:#ijffli _ 5. mmnmm 
<D&m*nm-r z r. £ -e#?L®«OTSffiK-fb^ 16, i 

7, ftft&BSRflJSl 8, 19> W MS® 2 0, 2 

[0 117] y>T 2 1 , #?L«#ro 

§1^16, 1 7 4^*^ t httWRl 5 

S^y^y^U ^ h«W2 2, 2 3%^-r5, 
tLttiDf, #7LJtt*£>lftSBM:n 1 6, 17 41114 
-t-<5. r 5 Lt^ Mgil2 2, 2 3 QtgaB#*tU L 
fcttlBtfcS. (II 1 1 (B) ) 

[0 118] NM^tt^l-S^a*^*^*^ 

[0119] nom, w&Mjs.i^^x-^mm-i *y 

(^*fifeSS« 1X1018~ l x 10l9atoms/cni 3 S 

ft) ifc5*KK-xl*M:£i-5. 

[0 12 0] ^bf-, 2l3g(07p*6^JD5rig^DjSSlI 



■Ctfv\ n + ai*S:»j«i-S. w WB#liflPi£*JE/S 5 f&^ 

mKt* 500QWT (»*L<tt 300QWT) fcfcSSMc 

[0 1 2 1 ] tLhWlSSr&T, Nf^MSTFTW 
y-*mt& 2 4. 2 5 . <S8«5p*E«Jffl« 

2 6, s }"r*/l'l&l&m!$L2 7Hmi$.£ft<Z>o 
tt^-CI* P ^ t^/l'lT F T Ciffitti 4> -y ^^fT 
FTWffittJifcratiRtBfjCo-CV^. (Elll 

(C) ) 

[0 12 2] Nff^STFTfrSoTl/^ 

|B3ixS&Sa*fcaWT?Mj*©N^ + *A'STFT<DI 

[0 12 3] ;©§tLt. Pft^STFTCOy- 
*ffiigc2 9, K W VSS*£ 3 0, (£»ft^*fi#»®*£ 3 
1, ^*/i^s£19W3 2^7fM$4x6, (Ell 1 

(D) ) 

[0 12 4] W±ro#(CLTgtt«i45^L.fcfj, 7r 
-%7,T~— /K u— tf-T-— ^7°T^- 

[0 12 5] Jf|H]&WK3 3 4 500nn<Off$lC« 

hi, ftfk&futsiis. mm&®mm<D^?ftt>^^*z 

[0 12 6] *LT, h*-/u4JF^LTy- 
*BS$3 4, 3 5, KWVEit63 6 SrflSfiK UTSI 1 1 

(E) lc*"tt*tt*»3. Tk^fflm^T-^ 

[0 12 7] ^mt&mXT^-tCMOS^tt^ 

t*NANDH18, NORIs]KW#/ia*^SlHlK4«fi£ 

[0 12 8] ifc, £l±com^LT?FMUfcTFTI±^ 
•V^^?FM^2 7, 3 2^»-t»p4SSO»&»K=y*- 

ttroH^TFT, CMOSIHK, $<b(CH^»[H]^Sr 

«fiS;-r -5 w t ^-arffi-C* 5. 
[0 12 9] #38?S4*JfflLfcTFTW«»4ft£ 
(TFT^ttitWW) t*5H^lfflL/iV^TF 

\±bKWimz74 hMJ± (Vg) , IKttKKU'OWK 
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(id) (omkit^x^utyhLit^yyvh^. id-v 
g «M4 (Id-Vg ttlk) 4:tPpjfn5 0 

[0 1 30] Ull 2 (A) . (B) li^fetNft* 
/uSTFT^)TFT#l4tfc^ El 1 2 (A) tt^^^ 
y V^JfcSSrlBLfcTFT, 012 (B) tt^s^yv 
^»»«rlfi**^TFT<0«««rtt"C*>5o 1211 
2 (A) , (B) tt£%&fcffi£<03 OfiOTFTICO 

[0 13 1] Hi 2 (A) , (B) tt-ttt^ixz: 

Kl^VflUE (Vd) JrUVtLfe^f-^ 
Xfc£ e Sfc, i**KKy«IES:lVi:Lfci^© 
x — ^Xfc5o £V h^l±(*-20V-20V <7>f5ffl-C 

[0 13 2] S-f, [Hi 2 (A) {Coi^-CKW-fS* [gl 
12 (A) fc*^*fcN^*/USTFTt0^, 

ov-ov^«EH-CTFT^^f-^««|icfc5^, m^<D^-y 

mMS 1 (Vd = 14V (D^gO s 8 2 (Vd = lVc£>4§^) # 
I0133]ifc, $V hSJE^o Vt££ L^^ir 

[0 13 4] ^Lt, $V h«EaS0V-20V ^fflXil 
TFT^^->^ffitCfe5?t*, t>H83 (Vd = 14V 
(OWf&) y 8 4 (Vd = lVC0^) dSffiixSo z<D*>-m 
i8 3, 8 4^^f-ta?PLT?&i ? -^C0ffi^^ o 

[o l 3 51 ftfc, Hi 2 (B) {Ci6\,^xhmmicyf7 

«at8 5 (Vd = 14V CO^) , 8 6 (Vd = lV<£>*&^) # 
iOTy«iS87 (Vd = 14V ?>4§^) , 88 (Vd = lV<0 

mmfrwhwcmi 2 (a) ^t7tit^5^tfe 

So 

[0 13 6] BP*>, 012 (A) T*Bt7tl8 1 , 8 
2£fcfcitttW»ofc4*tefc*LT^S-#, 012 

(B) X'\t.»fc\z-fr7Wfc8 5 7*7 Lt^t><£><i: 

[0 13 7] TFTWffitt 

T F T L- fci§^tc±j£ * 7 7 * 
[0138] 012 (B) (C^-f-T F T©lg#ttll* 

^Lfc4&£\ 012 (A) {C*-f«fc*7««<Olifeo 



[0 13 9] fcib\ 01 2T*«iN^ + ^./US!TFTtCO 
^twa^Lfc^, Pf'-r^/i'SlTF Ttcisi^-ctls] 

[0 14 0] 012 (A) *s«fct>'0 12 (B) 

tc^LfcmaWrttSrScfltftUfc^^^Sria 1 3 (A) , 

(B) (C^-fo 013 (A) l:*t/7 7ttt7 

HSfEfitw, 013 (B) tc^-f ^^^Ji^efy-^-ffi 

<*JM»*»lb*) «)IEatt*»*Sr*L-C*i!», 5 4 

[0 14 1] ;©«!S^77(iTFT#ttff)/<7y*S: 

Wffi-r3±-e*r3b-e*>$. 013 (a) 
~»+pAS^w^7'>^rt^j|jj4 503^stL > y^y 

[0 14 2] IP*> X 

left i k m\z, ^wi^St^Sii 

[0 14 3] S£oT, 013 (A) T'li^V^ y 

*KttjEa^*tffi*>*v^t!SS3Ri5. w*>. y^y 

l^&Ltf)^, 5 4 0(|(DTFT<?)9*), ^80% (4 
3 0mUm lil0pASS(Offl(Cl|2* -5^, ®<9C0^l l 
OiBCTFTtt 1~2 ffit^t^tWi^oTLin 

[0 144] w©*fc*§*tt\ ±»ro«*a*JcJ:9ife 

[0 14 5] it, 013 (B) i:*t*f !lf^t« 
t'!ir-f U<Dm±im-i%ik'%£> h &</ y y * 
[0 14 6] CCD^«\ y^^yy^L©!^ TF 

[0147] :ofli:o^t, *^W#«b«*(73«{c 
%^-c^5. aar, d?y ->y =>^{c-^^ti5^ B B B fei 

-|*H5r^UT^5 0 wtl^T FTib^Odr-v yr 
[0148] Hffiffl 1 KS% L-fcHim©**. «0«J(C^ 
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[0 14 9] ^rT-*^PJ#e>li, s¥*ffl^>*^^«i 

fy* y 1/ 7®M%:'fr o k. -ytr^k ->y 
[01501 ?EoT, 113 (B) \Z7F-tm%:*%l$.i- 

So 

[0 15 1] #3PJ#ibteliil 1 (E) K#-*-C 

MOS0K (WW-* 018) «r#R»B»Ufc««U 

*(4l2l 4{c^i--5:roSl^ife**»?>1>Wb*^«C^, SI 
21®E0~ 1 6 VT-^^ICfftfFL, 100NHzj£<^KlfNSSE 

[0 15 2] W±©l6**»fe, JMBWiSTFTWte-** 

[oi53] cms^ 4 ] ^mmmxamMm 3 1 i±a 

45«iSOTFTS:f^JI"*-51fr&©ffllfcov^-CRW-t- 

5i£;**;tfSTF TSrf^ft-rsWS:*-*-. 
[01541015 (A) tC*JV>"C, 4 1I±#7*S 
ffi, 4 2liTiI, 4 3lJ#lttW-C^5WhS 
m, 4 4lt^HWMI, 4 5li^lfim 4 6{i 
UttffJ 1 k m&<D^&VMi&Ltz~ylr;i>'a : &mx*h 
5. (El 1 5 (A) ) 

[0 15 5] ftib\ ii;77-^^r=-;HcJ:ot 5 

00~700 t©taft*^3'^!i ^?T.&ffi : Tt>ft,Z><DX\ 

[0 15 6] *Silfc^©fc»©*D}R«iaSrfi i V\ IS 

fcS6x.tfAv\ (HI 5 (B) ) 
[0 15 7] l'^h-?'^^4 8*Kttt=s'i r 

y i/if-rz>tL$>(D7tm (^nism y ^fc^J 

9, 5 Oioitmy^* y ^^ffl«5 lds^fi£^ix5, 

(mi 5 (o ) 

[0158] ^ v * V >?(Otz)ibcr>m&Mm*ft 

V\ fiyyi' !) ^/W5 1 I*i©=3"!r/^y5'^ !) V 
^«4 9, 5 0(C^fPW^(6lJC|6l^oT^tb$-ti:5. 
UT=y^»*©««**t*:»»tt3S*BI 



2/*y>^ffl^) 5 2*s#fett5. <H)15 (D) ) 
[0 15 9] y v^iSfcioTft&i'Vfc 

y >^fli«5 2&'<9-=.>ir\*xm&M& 3 

yT-^hs"*— ilfliixS) 5 4*lS(t5c (015 
(E) ) 

[0 1 6 0] HI 1 5 (E) ©#«#»feixfc?>. NS£ 

ibl^ y-^SH^5 7, K U~T VKH 5 8 &Ml&tZ>. 
tLT, *«K±flc«**{bS:fTo-Ciai 5 (F) fc* 
fifi* * #® T F T AS^fi£-r S. 

[0161] mmm 5 ] uss^j 3 xm.w l fetalis * 

[0 16 2]fi£5fE, ^-7m?5ttW^7^^>FJ-»i Ltv/L- 

SB« U 3HtWK«»<OT F T^B:?iJ(cBE?iJ 
[0 16 3] ^Wfcfe, ^M»10<DTFTft7lI 

[0164] ir^t*, m^B^mmi<om^i^mi$.k 

So 

[0 16 5] 6£oT. '^(O-^iVf-ff^ hflljfi-CttMP 
< -f S £ ^ -5 S*SrS5IS-r 5 r k ttHlt-C&o 

fco 

[0 16 6] La»Ufc#fc, *38^roTFTtt**tC* 

TFTT*t>+#K:f£ffl-r2>Ci:aST-§5o 

^o 

[0 16 7] SSot. *^M^fi|ffl^Sri:T?TFT^ 
[0168] [HffiW 6 ) *HJffi^iT-fi*^KSriiffl L 
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[0169] , El 1 6 iCTft-T (DttT 9 7- 4 Y V ? X 

-(HK^n ^ 0gg«:«j«i-«fflJjE{c|iCMO S0I6 
Sr. **0B&«]£^5fMcfcM:H*TFT 

[0 17 0] /«c*i, HiSM3T-CMOS[ElS&W«it (T 

[0 17 1] £"f. 3£fe#J3fc^LfcCMOS|5]gg<E>f£ 
SH&fcSfoT. HI 1 6<0*ft!j(OCMOS[H]8SSr^-f 
So ^OBf, BJ^TFTroWitliCMOSlHliSSrWfiei- 
5TFTi:X*WJCIiR-fl»a"Cfc5. IlTF 
T©^^fy-f h«iiKLfc«J. LDDflS(Dft$5r 

[0 17 2] CMOS0ISO±ICIi^P»tt«HIB«t-C*5 

!§ffl&mm6 itfWtbti, *:<n±.\z\$-7 y 

6 2/5SI£tt£*x5„ fc*5 % *3t*WCtty9s'^^^^ 

CMOS|a]SSco±^-(C^(tS«J5£i L-Ct^^. 
[0 17 3] ^7 y>?^^>; 6 2±fctt??tWiWlitMI 

x. *±JUcEisist 6 5 ^ts^rr * y T'-r h y * * 

[0 1 7 4] 6 6l±»|RlS|g, 6 7liiS^3^m^ 

[oi7 5] TtT-j-?*-? h y ? xmm&m^m 
mcon-m^mi 7 ^mv^tLx^-r. mi 7\os^x. 

7 1 Ittfyxmfo. 7 2 raTJ&JBk 7 3 teWM^ bVt 
*leIS§. 7 4 Kl~f^— IsJSS. 7 5liy-f 

7^y<-(Dljg, 7 6rani>s^|5igg-efc5 0 
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